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M SSc  is  a chronic  Autoimmune  Multisystem  connective  tissue 
disease  affecting  Skin  & Internal  organs 

II  The  disease  hallmarks  are:  Inflammation,  Functional  & 
Structural  alterations  in  small  blood  vessels,  & widespread 
interstitial  and  vascular  Fibrosis  affecting  the  skin  and  internal 
organs. 


f Autoimmunity  J 


Kelly  and  Firestrin's  textbook  of  Rheumatology  lOe  .(2017) 
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SSc  shows  clinical  heterogeneity  with  subsets  that  vary  in  the 
degree  of  disease  expression,  organ  involvement  & ultimate 


Kelly  and  Firestrin's  textbook  of  Rheumatology  lOe  .(2017)  limited  diffuse 

Shah  & Wigley,  Mayo  Clin  Proc.(2013) 


Multiple  Organs  are  affected  e.g.: 


USkin 

H Gastrointestinal 
O Musculoskeletal 
H Pulmonary 
O Renal 
II  Cardiac 


Malnutrition  is  a burden 


Decreased  weight 
and  muscle  mass 


Increased 

mortality 


Decreased  quality 
of  life 


Decreased  recovery 
and  impaired  immune 
function 

|H|l 

Physical  and  mental  decline 

Increased  risk  of: 

- Prolonged  length 
of  hospital  stay 

- Extra  need  for 
home  care 

- Admission  to 
nursing  home 

- Falls 


Risk  of  social  isolation 
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Malnutrition  is  a common  complication  in  SSc  It  is  associated 
with  more  aggressive  disease  progression  & higher  mortality 

CSRG  task  force  study  showed  that  about  30%  of  patients  with 
SS  had  moderate  or  high  risk  for  Malnutrition 

Malnutrition&  GIT  disorders  are  the  leading  cause  of  death  in 
5%-10%  of  patients  with  SSc 

Malnutrition  related  deaths  have  fallen,  form  12%  to  up  to  4% 
of  all  deaths  (1972-1977/  1997-  2001) 

- Baron  et  al.  / J Rheumatol  2009 
Forbes  & Marie.  / Rheumatology  2008 

- Harrison  et  al.  / Rheumatology  2012 


Malnutrition 


□ Patients  with  SSc  suffer  from  Multi  factorial  Burden 


Diseases  Eitopathogenesis 
Manifestations  & Comorbidities 
Treatment  Protocols 


Impact 


Psychological  Burden 


Tracing  Malnutrition 

Three  main  factors  can  contribute  at  the  same  time: 

* Decreased  intake 

* Increased  energy  expenditure 

* Reduced  nutrients  availability/use 


Cases  with  a significant  GIT  involvement  are  more  likely  to 
result  in  nutritional  status  deterioration 


HRenal  & other  organs  affection  requires  special  MNT 


V.Codullo  et  al.  Environmental  Rheumatology  ,2015 


Tracing  Malnutrition 
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Early  Detection  Of  Malnutrition 
-a  Effective  Intervention 
% Tailored  Individualized  Needs 


Screening  is  especially  important 


BW1I  score 


Weight  loss  score 


Acuti 


dii 


effect  score 


Overall  risk  of  malnutrition 


Add  Scores  together  to  calculate  overall  risk  of  malnutrition 
Score  O Low  Risk  Score  1 Medium  Risk  Score  2 or  more  High  Risk 


Low  Risk 

Routine  clinical  can 

• Repeat  screeni ng 
Hospital  — weekly 
Caro  Homos  — monthly 
Community  — annually 
for  special  groups 
e.g.  those  >75  yrs 


Management  guidelines 


Medium  Risk 

Observe 

Document  dietary  intake  for 
3 days 

If  adequate  — littlo  concern  and 
repeat  screening 

• (Hospital  — weekly 

• Care  Home  — at  least  monthly 

• Community  — at  least  every 
2-3  months 

If  inadequate  — clinical  concern 
— follow  local  policy,  set  goals, 
improve  and  increase  overall 
nutritional  intake,  monitor  and 
review  care  plan  regularly 


2 or 
High 


T reat *  * 

(Refer  to  dietitian.  Nutritional 
Support  Team  or  implement 
local  policy 

Set  goals,  improve  and  increase 
overall  nutritional  intake 

Monitor  and  review  care  plan 
Hospital  — weekly 
Care  Home  — monthly 
Community  — monthly 

* Unless  detrimental  or  no  benefit  is 
expected  from  nutritional  support 
e.g..  imminent  death. 


^Allrisk 

• Treat 
advice 
neces 

• Recoi 

^ • Recoi 


categories: 

underlying  condition  and  provide  Mel p and 
advice  on  food  choices,  eating  and  drinking  wben 
necessary. 

Record  malnutrition  risk  category. 

Record  need  for  special  diets  and  follow  local  policy. 


DC 


Obesity: 

• Record  presence  of  obesity.  For  tMose  with* 
underlying  conditions,  these  are  generally 
controlled  before  the  treatment  of  obesity. 


D 


Re-assess  subjects  identified  at  risk  as  they  move  through  care  settings 


Questionnaire  Used  by  the  Canadian  Scleroderma  Agency  Research  Croup. 


1 , 1 have  ( or  had)  a lack  of  appetite  almost  every  day 

Yes 

No 

2, 1 have  (or  had)  difficulty  swallowing;  food  or  liquid  sometimes  sticks  in  my  chest 

Yes 

No 

when  1 swallow 

3, 1 have  ( or  had)  food  or  a sour  taste  returning  to  my  nose  and  mouth 

Yes 

No 

4. 1 wake  up  (or  have  done  so)  with  a breathless  sensation  at  night 

Yes 

No 

5, 1 have  (or  had)  a burning  sensation  in  my  stomach  or  lower  chest  that  ascends  to  my 

Yes 

No 

throat  almost  every  day 

6, 1 have  (or  had)  a sensation  of  fullness  shortly  after  starting  to  eat  on  most  days 

Yes 

No 

7, 1 have  (or  had)  visible  abdominal  swelling  or  the  sensation  of  abdominal  swelling 

Yes 

No 

(making  me  loosen  my  clothes)  almost  every  day 

8, 1 have  (or  had)  nausea  and/or  vomiting  almost  every  day 

Yes 

No 

9, 1 have  (or  had)  constipation  almost  every  day 

Yes 

No 

1 0. 1 have  (or  had)  diarrhea  almost  every  day 

Yes 

No 

11.1  need  (or  have  needed)  antibiotics  to  control  diarrhea 

Yes 

No 

1 2. 1 have  (or  had)  greasy,  foul  smelling  stools 

Yes 

No 

1 3. 1 have  (or  had)  fecal  incontinence  (soiling  my  clothing) 

Yes 

No 

14. 1 need  (or  have  needed)  intravenous  feeding 

Yes 

No 

Baronet  al.  J Rheumatol,  (2009) 


The  remainder  zhrsjhrm  ej:  to  be  plef&d  ti/i-yu?'  a tartar,  nurse,  die  1212  0^2,  &r  iherapizX.  Thank  ,ve?Ji. 


Scored  Patignt-Ggnerated  Subjective  Global  Assessment  fPG-SGA^ 
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5.  Worksheet  2 


Additive  Score  of  the  Boie>  1-4  (SeeSide 

Disease  and  its  relation  to  nutritional  requirements 


1) 


□ A 


All  relevant  diagnoses  {specify} 
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Piimaiy  -disease  stage  (circle  if  known  or  appropriate}  I II  m IV  Other 

One  point  each: 

I I Cancer  I I AID:-  I I Pulmonary  or  c ar  dia  c c a.  ch-EC-ii  □Presence  of  decubitus.  epmuniid,  car  ferula 
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Numerical  score  from  Worksheet  2 
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6.  oi  k Sheet  1 - .Metabolic  Demand 

Score  for  metabolic  stress  is  deTenmned  by  a number  of  variables  known  to  increase  protein  & calorie  needs.  The  score  is  additive  so  that  a patient  who  has  a fever  of  :=■  102 
degrees  (3  points)  and  is  on  10  mz  of  prednisone  chronically  (2  points)  would  have  an  additive  score  for  this  section  of  5 point 
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Nutrition  Care  Process  (NCR) 


Academy  of  Nutrition  & Dietetics 


Laboratory  parameters 


The  basic  analytical  determinations  established  by  the 
U.S.  expert  panel  include: 

13  Blood  count  J 

O Hemoglobin 
Vitamin  A, 

Folic  acid 
Ferritin 
Vitamin  B12. 

Vitamin  D levels  . . ! ! ! 


Baron  et  al.  Clin  Exp  Rheumatol,  (2010) 


Presentations 


GIT  manifestations  affect  > 90%  of  people  with  this  disease, 
symptoms  can  be  severe 


Affecting  motility,  digestion,  absorption  & excretion 

(Esophageal  dysfunction  , GERD,  dysphagia,  vomiting,  regurgitation, 
esophagitis  or  stricture.,  etc) 


Small  intestine  (bacterial  overgrowth  & mal-absorption) . 


Presentations 

Functional  derangements  (e.g.  oral  aperture  or  disability) 


Renal  Crisis  & other  organs  affection 


Many  other  factors  that  alter  daily  function  need  to  be  addressed 

(pain,  musculoskeletal  disuse,  co-  morbid  conditions  & emotional  aspects) 


Hit  is  not  surprising  that  SSc  is  associated  with 
profound  morbidity,  particularly  compromises  in 
nutrition  status 


Shah  and  Wigley.  Mayo  Clin  Proc.,2013 
V.  Codullo  et  al.  Clin  Exp  Rheumatol,  2015 


Potential  effect  of  Food  & Nutrients 


a 

uritAwAat 


Food  & Health 


Dietary 

A / 

factors 

\ B 

Human  cells 

* 

Commensal 

/ 

V 

gut  microbiota 

|k 

Catabolism 

Anabolism  & 

/ 

\ 

Degradation  of 

Inflammation 

Eubiosis 

Dysbiosis 

nutrientsto  small 
moleculesand 
production  of  energy 

1.  Synthesis  of  new  proteins,  I 

membranes,  glycogen  and  1 

triglycerides  ▼ 

2.  Synthesis  of  Hea 

pro-inflammatory  Wellness 

1 

Gut  inflammation 
Systemic  inflammation 

molecules 

P.  Riccio  and  R.  Rossano  .ASN  Neuro,  (2015) 


Anti  inflammatory  action 

Food-derived  bioactive  peptides 


r 


1 Cytokines 

" - IL-6,  TNF-ci 


% 
i 1 

if 

N 

r 

- Cox-2, 

A 

y Adhesion 

T 

y 

molecules  y 

1 V 

TGF-P,  IL-1G 


ANTI-INFLAMMATORY  EFFECT 


K.Majumder  et  al.,  J Sci  Food  Agric.  (2015) 


Sirtuins,  Polyphenols,  n*3  PUFA, 
Calorie  restriction,  Butyrate 


ROS,TNF-o,  IL-lb,  LPS, 

• . 

Saturated  & " trons " 

viral  infections 

fatty  acids 

Prostaglandins 
Leukotrienes 
Tromboxanes 

MMP-9 

MMP-2 

uPA 


r 

sIF-kE 

\ 

/ T \ 


VEGF 


IFN-y,  TFN-a,  IL-2,  IL-6,  IL-18, 
Antiapoptotic  factors  in  tumor  calls 

I CAM-1 
VCAM-1 


ROS 


Nitric 

Oxide 


Anti  inflammatory  action 


Omega-6  fatty  acid  metobolism 

Linotetc  acid  (18:2  n-6) 

Omega-3  fatty  acid 
metobolism 

L ■ ' — - -*;  ~ ^ ~~~  ' ' ~ A 

: 

Elongase  - 

-4 

Gamma  linolenic  (18:3  n-6) 

Steroidonic  acid  (18:4  n-3) 

1* 

Ab 

Z 1 

▼ ^ 

desaturase 

Dihomo-gamma-  Imolentc 

Eicosatetraenoic  aod  (20:5  n-3) 

acid  (20:3  n-6) 

A5 

EPA 

4< 

« desaturate 

*4 

Arachadonic  aad 

Elongase 

Docosahexaenoic  acid  (22:6  n-3) 

(20:4  n-6) 

L A 

DHA 

— 

Inflammation  and  platelet 

Anti-inflammatory  and 

aggregation  inducing  eicosanoids 

thrombolytic-inducing  eicosanoids 

r l 

i 

ANTI-INFLAMATORY  FOOD  PYRAMID 
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Dietary  effects  on 
Inflammatory  pathways 


Cytokines  and  inflammatory 
markers  in  scleroderma 


Effects  on  systemic  sclerosis 


Natural  modulators 


i 


TGF-p 


PPAR-y 


TNF-oc 


Principal  factor  in  fibroblast  activation,  essential  mediator  of 

connective  tissue  remodeling  during  wound  healing,  tissue  repair 
Implicated  in  pathological  fibrosis 
Associated  with  Anti-inflammatory  effects 
Endogenous  antifibrotic,  prevents  excessive  fibratic  responses 
Associated  with  regulation  of  matrix  remodeling  and  fibrosis 
Abnormal  function  implicated  in  atherosclerosis,  pulmonary 
hypertension 

Impaired  expression  or  function  may  underlie  uncontrolled 
progression  of  Fibrosis 

Dysregulation  leads  to  rheumatoid  arthritis,  scleroderma,  etc. 
Activation  of  vascular  endothelium 
Increased  locally  and  systemically  in  SS  patients 
Rises  with  SS  progression,  development  of  fibrosing  alveolitis,  skin 
fibrous  in  Raynaud's  syndrome 


Modulated/inhibited  by  taurine, 
curcumin 

Upregulated  by:  curcumin 


Inhibited  by:  garlic,  mustard,  celery 
seed,  parsley,  curcumin,  ginger, 
horseradish,  cinnamon,  black  and 
white  pepper 


11 


J.Fulop  and  J.Varga.  Scleroderma  from  pathogenesis  to  Comprehensive  Management,  chspter  51,  (2012) 


Dietary  antioxidants  effect 
on  Oxidative  stress 

o Directly  scavenging  free  radicals 
o Increasing  endogenous  cellular  Antioxidant  defenses., 
o Prevent  the  formation  of  oxidized  LDL 
o Antagonize  fibrogenesis  & fibrosis  ( inhibit  NO) 


Antioxidants 

ROS/RNS 

TF 

Owpm 
l* 


1 % 

Foods  rich  ^ 

ANTIOXIDANTS 

A 


A.Dooly  et  al,  Cardiology  Research  and  Practice,  (2012) 

J.Fulop  and  J.Varga.  Scleroderma  from  pathogenesis  to  Comprehensive  Management,  chapter  51,  (2012) 


Nutrients  of  potential  benefits 

# Potential  influence  of  nutrients  on  telomeres 


(^FolateJ^) 


>• 


(^^agnesium^) 


(^N^cotinamid^) 


DNA  methylation 


♦ •• 


Telomerase  activity 


l 


Telomere  length  regulation 


Shortening  of  telomeres 


L.Paul . Journal  of  Nutritional  Biochemistry,  (2011) 


Probiotics&  Prebiotlcs 
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B Intestinal  Dysbiosis  is  common  in  SSc 


It  is  associated  with  GIT  & extra-intestinal  features 


II  Dysbiosis  enables  certain  bacteria  to  cross  the  intestinal  barrier,  get 
into  the  bloodstream  & trigger  an  inflammatory  response  which  affect 
ut  NM  J 


Ml 


L.  Guarino  et  al . World  J Gastroentero,  1(2016) 


Inflammatory  Bowel  disease 
Obesity 

Autoimmune  diseases 


Microbiota  can  directly  affect  enteric  nerves  & smooth  muscle  cells 
functions  through  its  metabolic  products  or  bacterial  molecular 
components  translocated  from  the  intestinal  lumen 


Healthy  status  Stress/disease 

i 


Physiological  levels  of 
inflammatory  cells/mediators 
Normal  gut  microbiota 


Increased  levels  of 
inflammatory  cells/mediators 
Intestinal  dysbiosis 


Healthy  CNS 
function 


Alterations  in 
behaviour,  cognition, 
emotion,  nociception 


Normal  gut 
physiology 


Abnormal  gut 
function 


Epithelial  cells 


Increased  paraceilular 
permeability 


Activation  of  immunocytes 
Cytokines  release 
Inflammatory  mediators 
Bacterial  molecular  components 


Probiotics  & Probiotics 


Modulate  immune  system  & may  restore  the  balance  in  cell  types 


o Inhibit  DC  activation 
o Inhibit  NF-KB  & proinflamtory  cytokines 
o Augment  Treg 

o Antagonize  the  increased  intestinal  permeability 
o Microflora  fortification  of  barriers 


Prebiotics 

"Foods  for  probiotics" 


Asparagus  Garlic 


Probiotics 

"Good  bacteria" 

0 

Yogurt  Sour  cream 

$ 90 


Wheat  bran  /flour  Banana 


Kefir 


Probiotic  milk 


wwwBeyondGoodHealth.com 


M.  Freeh  AL.  Experimental  Rheumatology  (2011) 


General  Nutrition  Tips 


Eat  antioxidant-rich  foods, 

Avoid  Refined  foods  & sugar. 

Eat  adequate  healthy  proteins 
Use  healthy  oils 

Eliminate  trans-fatty  acids  (reduce  to  minimum) 
Avoid  smoking. 

Hydrate  well. 

Exercise 


Adopted  from  University  of  Maryland  Medical  Center,  (2017) 


Special  Problems  Intervention 


Dietary  advice  in  writing  should  be  Individualized  & Tailored 
related  to  the  ?roblem(s)  in  question 


Nutrition  Tips 


Eat  & chew  slowly 
Small  frequent  meals 
Drink  adequate  water 

Special  conditions  require  Altered  Food  Texture 

Alert  to  consumption  of  Dry  food,  Spicy  food,  Sticky  food 


M.Recasens  et  al.,Reumatol  Clin  (2012 
University  of  Maryland  Medical  Center,  (2017) 
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Nutrition  Tips 


^People  with  SSc  may  not  get  enough  vitamins  & minerals  in  their 
diet,  especially  with  GIT  affection 

Omega-3  fatty  acids 

Multi  vitamins(  antioxidant  vitamins  A,  C,  E,  the  B-complex 
vitamin  s&  trace  minerals,  e.g.  Mg  , Ca,  Zn,  Se. 


Bromelain. 

^Turmeric 


University  of  Maryland  Medical  Center,  (2017) 


Undernutrition  & Weight  loss 


* Increase  calories  by  500-1000/d  through  : 

* Increasing  frequency  of  snacks 

« Layering  calories  by  adding  healthy  oils  & spreads 

* Preventing  missed  calories 

I Add  liquid  calories  to  meals  & snacks 
® ONS 


Doerfler  and  Allen.  ASPEN  Journal  of  Parentral  & Enteral  Nutrition  ,(2015) 


Swallowing  Problems 


Eat  & chew  slowly 
9 Small  frequent  meals 
9 Stay  well  hydrated 
9 Consume  food  Slightly  Cold 

9 Drink  fluid  sips  between  food  bites 
9 Soften  food  (e.g.:  meat  & vegetables) 
9 Moisten  dry  foods 


Recommended  foods 

9 Milk  & yogurt , <^^4? 

Foods  to  avoid 

9 Puddings  & custards 

9 Sticky  foods  JK. 

9 Pureed  vegetables, 

9 Dry  Foods  ^ w 

9 Omelets  & scrambled  eggs 

9 Food  with  small  bones 

9 Fruit  compote  & Ice  creams 

9 Hard  Foods  . 

Gastroesophageal  Reflux 

a Eat  & chew  slowly 
® Small  frequent  meals 
i Stay  well  hydrated 

* Eat  soft  consistency  or  pureed  foods 
% Avoid  fat  (butter,  cream) 

9 Use  simple  cooking 

* Sit  for  1-2  h after  meals 

* Elevate  the  head  of  bed  & eat  2-3  hr  before 
.bedtime 

Foods  to  avoid 

# Alcohol 

% Carbonated  beverages: 

9 Chocolate&  derivatives 
® Caffeine  Wine,  vinegar 

# Spices 


Foods  to  avoid 

# Citrus  fruits 
Garlic&  onion 


Bloating  Gas  & Constipation 


Volume  & carbohydrate  modified: 

* Increase  liquid  meals  and  pureed  options  for  gastroparesis 
^ Low  FODMAPS  diet 

* Lactose-  and  sugar-modified  oral  supplements  if  calories  are  needed 

Fermentable  & 
Oligosaccharides 


Fructans  ^ 


Doerfler  and  Allen.  ASPEN  Journal  of  Parentral  & Enteral  Nutrition  ,(2015) 


Disaccharides 
Monosaccharides 
And 
Polyols 


Galactans 


Lactose 


I 


Fructose 


t 


Sugar  Alcohols 
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EN  / PN  in  SSc  patients 


i 


- 

j 


ij 
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rs 
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*s>i  Needed  in  cases  when  nutrition  intake  is  diminished  to  an  extent  & 
duration  that  negatively  alter  health 

In  case  the  oral  intake  is  insufficient  with  conventional  foods,  ONS 
are  indicated 

**;.  EN  in  form  of  jejunostomy  or  PEG  might  be  needed 


%‘s  Severe  cases  of  dysmotility  & obstructions  may  require  PN 


M.Recasens  et  al.Reumatol  Clin  (2012) 


Undesirable  Interactions 


Nutraceuticals 

Medication 

Area  of  concern 

Recommendation 

Turmeric 

blood  thinners 

or  NSAIDs. 

Turmeric  can  increase  the  risk  of 
bleeding,  especially  if  added  to 
Bromelain 

Monitor 

Vitamin  C 

(Iron  tablets) 

Increased  effects/side  effects  due  to 
enhanced  iron  absorption 

Adjust  Doses 
Monitor 

Antiarrhythmic 

(amiodarone) 

May  Increase  light  sensitivity  of 
amiodarone 

Monitor 

Bromelain 

Warfarin  & 
Palvix 

Increase  risk  of  bleeding 

Monitor 

Undesirable  Interactions 


Nutraceuticals 

Medication 

Area  of  concern 

Recommendation 

Ginger 

Antacids 

May  decrease  effectiveness 

Monitor  (L) 

Warfarin 

Increase  risk  of  spontaneous  bleeding 

# in  doses  >4gm 
dried 

& monitor  in 
lower  doses 

Nifedipine 

May  produce  synergistic  antiplatelet 
effect 

# use 

NSAIDS 

exacerbate  the  GIT  risk 

Green 

tea 

Folate 

May  decrease  absorption 

Need  to  increase 
folate  dose* 

statins 

May  increase  plasma  level  & side 
effects 

Monitor 

Warfarin 

May  inhibit  effect  of  drug 

Monitor 

Home  Message 


messages 


13  Screening  of  SSc  patients  helps  early  detection  of  Malnutrition 


11  Implementing  NCP  helps  improve  QoL 


11  Tailor  nutrition  Regimen  to  help  improve  General  Condition 


Alerts  to  Undesirable  Interactions 


